We introduce a quantum antiferromagnet model, having exactly soluble thermodynamic properties. It is an infinite range antiferromagnetic Ising model put in a transverse field. The free energy gives the ground state energy in the zero temperature limit and it also gives the low temperature behaviour of the specific heat, the exponential variation of which gives the precise gap magnitude in the excitation spectrum of the system. The detailed behaviour of the (random sublattice) staggard magnetisation and susceptibilities are obtained and studied near the Néel temperature and the zero temperature quantum critical point.
In fact, the Hamiltonian (1) is meaningful when the spins in the cooperative term there belongs to two different (though randomly defined) sublattices, each consisting of N/2 spins. Using the HubbardStratonovich transformation, the partition function can be expresed as Z = Tr SA, SB 
where β denotes the inverse tempertaure T and m + , m − are related to the (uniform; z-component) magnetisation M (2) can now be easily performed [5] as each spin S can now be imagined to be isolated and present only in a vector field h having both z and x components: h x = Γ and h z ∼ βJm. In the N → ∞ limit, the free energy f per spin can be obtained from
where the sublattice magnetisations M 
The spontenous sublattice order M 
This gives χ = 2/(T + T it grows upto a value 1/2J and drops down again to 0 as T → 0, giving the well known cusp behaviour (see e.g., [6] ) for the classical antiferromagnets.
In the pure quantum case (T = 0, Γ = 0), the tanh term in (4) equals to unity and with a similar expansion near the quantum critical point Γ N = 2J, one gets the longitudinal susceptibilty χ = χ A + χ B ; 
giving χ = 2/(Γ + Γ N ) for Γ > Γ N and growing upto a value 1/2J at Γ = Γ N and then decreasing eventually to a value χ = Γ 2 /4J 3 as Γ → 0. Again a cusp behaviour is seen for the susceptibility at the quantum critical point Γ N for such a quantum antiferromagnet (see Fig. 1 ). The behaviour is of course qualitatively similar to that the classical critical (Néel) point. One can also study the transverse susceptibility χ
for the ordered phase (see Fig. 2 ).
In view of the intriguing ground state properties of quantum antiferromagnets [2] , indications coming often only from approximate theories (see e.g., [7] for a long range quantum Heisenberg antiferromagnet) or numerical simulations (see e.g., [8] and references therein), we we propose here a quantum antiferromagnetic model, having exactly soluble thermodynamic properties. The model cosists of an infinite range antiferromagnetic Ising system, put in a transverse field. The classical ground state of the model is highly degenerate. Although no signature of slow dynamics, like in glasses, can be seen here, the ordered state in the system corresponds to (quantun) glass-like system as well. The number of degenerate states can be estimated to be O(2 N/2 ), which is larger than that for the Serrington-Kirkpatrick model (∼ O(2 0.28743N )) [9] . This may be compared and contrasted with the transverse Ising antiferromagnets on topologically frustrated triangular lattices studied extensively in the last few years [10] . The free energy in (3) gives the ground state energy in the zero temperature limit and it also gives the low temperature behaviour of the specific heat, the exponential variation of which gives the precise gap magnitude ∆(= √ 4J 2 + Γ 2 ) in the excitation spectrum of the system. It may be noted that although it is a spin-1/2 system, because of the restricted (Ising) symmetry and the infinite dimensionality (long range interaction) involved, there need not be any conflict with the Haldane conjecture. Although our entire analysis has been for spin-1/2 (Ising) case, because of the reduction of the effective Hamiltonian in (2) to that of a single spin in an effective vector field, the results can be easily generalised for higher values of the spin S. No qualitative change is observed. The order-disorder transition in the model can be driven both by thermal fluctuations (increasing T ) or by the quantm fluctuations (icreasing Γ). These transitions in the model have been investigated here studying the behaviours of the (random sublattice) magnetisation and the (longitudinal and transverse) susceptibilities. No quantum phase trasition, where the gap ∆ vanishes, is observed in the model, unlike in the one dimensional transverse Ising antiferromagnets [1, 5] .
